Biologically active vascular endothelial growth factor as a bacterial recombinant glutathione S-transferase fusion protein.
Human VEGF121 (vascular endothelial growth factor isoform 121) was produced as a recombinant fusion protein with GST (glutathione S-transferase) in Escherichia coli. After affinity purification with glutathione, the GST-VEGF121 fusion protein preparation was used to obtain antibodies in mice against commercial hrVEGF (human recombinant VEGF) through immunization. It was also employed successfully to select specific antihuman VEGF antibody fragments of human origin employing phage-display technology. The fusion protein preparation was separated in monomeric, dimeric and oligomeric forms using size-exclusion chromatography. The dimers were recognized by a soluble VEGF receptor 2-Fc chimaera, and stimulated the growth of human umbilical-vein endothelial cells in vitro in a similar fashion to a commercial hrVEGF. The presence of GST in the fusion protein apparently did not affect the correct assembly of dimers and display of residues critical for receptor recognition. The two-step purification method reported in the present paper involves no laborious renaturalization methods, yields 10 mg/l of the mixture of different aggregation states after affinity chromatography, and 5 mg/l of the biologically active dimer after gel filtration, thus providing a source of material for the development of new anti-angiogenic therapeutic molecules.